METHOD AND DEVI CE FOR -PRODUCI NG A HOLLOW Eigmg ARMIJLAFP\R\VE)&‘I\IE'\/
HQLLOW BODY The present invention rel akes to %ar atus for fabricating a
hol I ow body from bl anks, -obtaiined fromat |east one web of nmateri aI

particularly of a textrle material, as well as to a nethod of
t he hol | ow body by maki ng use of the appar atus. . Hol | ow bodi es

are required for PQELf abri cat |VGHI‘°MAN!§§ Omgﬂlafg%%ﬁw for sea va

covers. | nst eapNTERNATIONALE ANMEIDUNG INACHEDEM |VER w
The US- A- 4, 98IINTERNATIONALE ZUSAMMENARBEER AUF, DEMGEEIET BES BA

sti t chi gy adterkabidonie PitnaBisRKaticafEl Y tw] | @ g)mmmﬁmmwnwommssl7
runni ngf ar Qa8 sgpgnk 16. There are tviasfitchi ng rrachl nes and hol di ng

pl ates p4 which are fixed in positiorn, whit® %ﬁ to be rwﬁgm,’.mm

ar Ound e8s—S6 +hat—t+he "AGC“ of—twe—bi-bt kn,\,u\.all nu_y o€ gl.u tree—art o1 g—t™me
acconpPang) idersdibrhies xiRakettiiz Ni NE. Eﬁd@m;@dzt g{s’imm.ba@sbahim A dive Az, vy, BG, BR, BY,
stitc ézt oget her bl anks from one or websFAoﬂN.m@Plafv ;ﬁL R, KGMI\?I,!\KD{R
. ar, sl At » * ]
Stitchrh ) fipserpatiopalps Anpeldedtumy | 19. Janu d%j@’rf’ﬁ’flc. 'ﬁ@ﬂ%ﬁ%@, s oL TR, TT,
UA, UG, US, UZ, VN, ARPOPatent (KE, LS, MW, SD,
(30) Prioritiitsdaten: SZ, UG), evropisches Patent (AT BE, CH, DE, DK, ES,
195 27 620.5 28. Juli 1995 (28.07.95) DE FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI Patent
' ' (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD,

TG).

(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): BERGER,
Johann [DE/DE]; Obere Schlossstrasse 114, D-73553 Alf-
dorf (DE). Veriffentlicht

Mit internationalem Recherchenbericht.

(72) Erfinder; und .

Erfinder/Ammeld AR ; . - many 252

e L e WOl j% 7

(74) Anwilte: FISCHER, Matthiss; Wolfratshauser Strasse 145, D- () PR = ey Qo fedvn, )
81479 Mtinchen (DE) usw. O :’ri%’ﬁ (& ,,.,‘“Q ffﬁ\)

'« % Trawglothon of FCTAL & Prewler.
67 . &gp{mﬁ e hgodly Fasle, ﬁ«
Y o {

\ ,

(54) Titlee METHOD AND DEVICE FOR PRODUCING A HOLLOW BODY, IN PARTICULAR A TEXTILE HOLLOW BODY

(54) Bezeichnung: VORRICHTUNG UND VERFAHREN ZUR HERSTELLUNG EINES INSBESONDERE TEXTILEN
HOHLKORPERS

(57) Abstract

The invention concems an automatic device and method of
prodncmgahollowbodyfromblanksobtamedfromawebofma&enal
in particular textile material. The hollow body is intended for producing
an airbag or a cover for a seat or cushion. The device comprises a
main part (16) in the foorm ofaplatewhwh:sself-enclo@mnng—lﬂ:e
manner, two side plates (18, 19) matching the sides of the main past
(16), and one or two sewing devices (48, 49). Suction openings (24)
connected to a suction device can be used for securing the blanks to the
inner walls of the main part and the side plates, or the blanks can be
drawn in electrostatically. A moving device guides the two side plates
(18, 19) from the exterior into a position inside the two inner edges
(32) of the main part (16) and back out again when the blanks have
been sewn up. Two guides per automatic sewing device (48, 49) can
be provided in the vicinity of the edges of the main part or of the side
plates. '

"- -{87) Zusammenfassung

Automatisch arbeitende Vorrichtung und ein Verfahren zur Her-
stellung eines Hohlkdrpers aus Zuschnitten, die aus einer Materialbahn,
insbesondere aus Textilmaterial, gewonnen wurden. Der Hohlkérper soll
zur Herstellung eines Airbags oder eines Sitz- oder Kissu\bezugs dienen.
Die Vorrichtung hat einen Hauptteil (16) in Form einer ringartig in sich
geschlossenen Platte, zwei Selm;;lamn (18 19), die zu den Seiten des
Hauptteils (16) passen, sowie eine oder zwei Niihvorrichtungen (48, 49).
Zum Festhalten der Zuschnitte an den Innenwandungen des Haupiteils
und der Seitenplatten kdnnen Ansaugdffnungen (24) dienen, die mit einer Saugvorrichtung verbunden sind. Statt dessen kdnnen die
Zuschnite elektrostatisch angesaugt werden. Eine Bewegungsvorrichtung filhrt beide Seitenplatien (18, 19) von auSen her in eine Lage in-
nerhalb der beiden Innenkanten (32) des Hauptteils (16) und nach dem Vernithen der Zuschnitte wieder nach auBen zurfick. Zwei an'ungen
fir je eine automatische Nhvorrichtung (48, 49) konnen nahe den Randem des Hauptieils oder der Seitenplatten vorgesehen sein.
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depends on the desired shape of the air bag hollow body. In nost cases
bl ank contours materialize which cannot be sinply stitched to each, it
instead very often being necessary for the stitcher to register the bl anks

t oget her piece by piece during the stitching procedure, the outer shapes of

which are a msmatch, i.e. cannot be sinply placed one on the other in a
single plane, as a result of which a seammaterializes as a kind of

t hree- di nensi onal configuration. On the one hand this work is very

ti me-consum ng and, on the other, it results in a relatively |arge anount
of waste since it is not always the case that the marks on the edges of the
bl anks actual |y bel onging together are also in reality stitched together.

Di spl acenments occur and the fabricated air bag holl ow body needs to be
elimnated as scrap. The case is simlar as regards seat covers having
conplicated shapes. Due to the present invention an apparatus is defined
whi ch automates bringing the bl anks together. This is done by maki ng use of
a main part of the apparatus in the formof ring-like, self-contained

pl ate, two side
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pl ates matching the sides of the nmain part, as well as one or two
stitchers. For firmy holding the blanks at the inner walls of the main
part and of the side plates suction orifices may serve which are in
connection with a suction device. Instead of this the blanks may al so be

sucked i nto pwa®swsliectrostatically. Automatic stitchers mapcrEme@ind t he

rinms of the side plates and of the main part. Instead of this a sew ng

machi ne may be provided, with respect to which the main part is turned with

one or two side plates. The sewi ng nmachi ne nmay be horizonatally novabl e.
fabricate a hollow body a blank is sucked into place at

» ' Vorrichtung und .Verfahren zur Herstellung
eines insbesondere textilen Hohlkdrpers

Die vorliegende Erfindung bezieht sich auf eine Vorrichtung zur Herstellung eines Hohl-
korpers aus Zuschnitten, die aus mindestens einer Materialbahn, insbesondere aus Textil-
material gewbnnen wurden, sowie auf ein Verfahren zur Herstellung des Hohlkérpers
unter Verwendung der Vorrichtung. Hohlkdrper dieser Art werden zur Herstellung von
Airbags benbtigt, aber auch fiir Sitz- oder Kissenbeziige. Anstelle von Textilmaterial
lassen sich auch Kunststoff- Folien verwenden.

Bekannt ist die Herstellung von Airbag- Hohlkérpern durch Zusammennzhen von Zu-
schnitten aus einer oder mehreren Materialbahnen. Problematisch ist das Zusammenn&-
hen der Zuschnitte. Die Form der Zuschnitte ist abhingig von der gewiinschten Form des
Airbag- Hohlkérpers. In den meisten Fillen ergeben sich Umrisse der Zuschnitte, die
nicht auf einfache Weise miteinander verniht werden konmen. Vielmehr ist es sehr oft
ndtig, daf die Niherin Zuschnitte, deren AufSenformen nicht zueinander passen, also
nicht in einer Ebene einfach iibereinander gelegt werden konnen, wihrend des Néhvor-
ganges Stiick fiir Stiick zusammenlegt, wodurch dann eine Naht nach Art eines réumli-
chen Gebildes entsteht. Einerseits ist diese Arbeit sehr zeitraubend. Andererseits filhrt sie
zu relativ viel AusschuB, da nicht immer die wirklich zusammengehérigen Punkte der
Rinder der Zuschnitte auch wirklich zusammengeniht werden. Es treten Verschiebungen
auf, und der gefertigte Airbag- Hohlkorper muf als Ausschuf beseitigt werden. Ahnli-
ches ist der Fall bei Sitzbeziigen komplizierter Formen.

Durch die vorliegende Erfindung wird eine Vorrichtung geschaffen, die das Zusammen-
fiihren der Zuschnitte automatisiert. Dies geschieht unter Verwendung eines Hauptteils
der Vorrichtung in Form einer ringartig in sich geschlossenen Platte, zweier Seitenplat-
ten, die zu den Seiten des Hauptteils passen, sowie von einer oder zwei Nahvorrichtun-
gen. Zum Festhalten der Zuschnitte an den Innenwandungen des Hauptteils und der Sei-
tenplatten kénnen Ansaugbffoungen dienen, die mit einer Saugvorrichtung in Verbin-
dung stehen. Statt dessen konnen die Zuschnitte auch elektrostatisch angesaugt werden.
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the inner wall of the main part. In addition, one blank each is sucked into
pl-ace at the inner walls of the two side plates. After the main part and

t he side plates have been brought together seam al |l owances covering each
other protrude fromthe three bl anks. These seam al | owances are then
stitched to ewdw7@siier by the automatic stitchers or the seRCAEPME¥RIINne. On
power OFF of the stitchers and after having retracted a side plate fromthe
main part the finish-stitched holl ow body can be extracted. For guiding the
side plates and the main part together -and apart an autonmatic novenent
device may serve. This, the stitchers or t-h®-sew ng machi ne and the suction
devi ces may be coupled to each other for the necessary function sequence.

Automatische Nahvorrichtungen kénnen die Rinder der Seitenplatten und des Hauptteils
umlaufen. Statt dessen kann eine Nihmaschine vdrhanden sein, der gegeniiber der
Hauptteil mit einer oder beiden Seitenplatten gedreht wird. Die Nidhmaschine kann waa-
gerecht bewegbar sein. ' ' :

Zum Herstellen cines Hohlkdrpers wird ein Zuschnitt an der Innenwand des Hauptteils
angesaugt. Ferner wird an den Innenwiinden der beiden Seitenplatten je ein Zuschnitt
angesaugt. Nach dem Zusammenfithren von Hauptteil und Seitenplatten stehen von den
drei Zuschnitten Nahtstreifen hervor, die einander {iberdecken. Von den automatischen
Nihvorrichtungen oder der Nihmaschine werden diese Nahtstreifen nun miteinander
verndht. Nach Abschalten der Saugvorrichtungen und Entfernen einer Seitenplatten vom
Hauptteil kann der fertiggenihte Hohlkdrper entnommen werden.

Zum Auseinanderfiihren und Zusammenfiihren von Seitenplatten und Hauptteil kann eine
automatische Bewegungsvorrichtung dienen. Diese, die Nihvorrichtungen oder die Nah-
maschine und die Saugvorrichtungen kénnen fiir den erforderlichen Funktionsablauf
miteinander gekoppelt sein.

Zum Anlegen der Zuschnitte, konnen an den Rindern der Seitenplatten und des Haupt-
teils sowie an den Rindern der Zuschnitte zum Justieren dienende Punkte, Lcher oder
Abschnitte vorgesehen sein. Hierdurch wird ein sehr genaues Anlegen von Hand ermdg-
licht. Die Zuschnitte lassen sich aber auch maschinell je einem Behélter entnehmen und
mit ausreichender Genauigkeit anlegen.

Eine oder fiir jede Seite eine automatische Nihvorrichtung 155t sich an (je) einem Robo-
terarm an jedem der beiden Réinder von Hauptteil und Seitenplatten herumfiihren. Das
andere Ende des Roboterarmes kann ortsfest angebracht sein oder bei einem Portalrobo-
ter in Schienen z. B. waagerecht und lotrecht gefiihrt sein. Statt dessen kann man einen
Roboter in ciner kreisringf6érmigen, ortsfesten Filhrung nach Art eines Rhonrades um den
Hauptteil herumfiihren.



For registering the bl anks, marks, holes or sections serving adjustnent on
the rims of the side plates and of the nmain part as well as on the edges of
t he bl anks may be provided. As a result of this a very accurate register by
hand i s made possible. However, the blanks may al so be taken from a
contai ner eagpomeM7 registered with sufficient accuracy BcmErebin22
action. One automatic stitcher or one such device for each side nay be

gui ded around each of the two rins of the main part and of the side
pl ates on one robotic arm (each). The other end of the robotic arm may be
attached fixedly located or in - 3.

Ausfithrungsbeispiele mit weiteren Merkmalen der Erfindung werden im folgenden an-
. ‘hand der Zeichnungen beschrieben.

Figur1  ist eine Draufsicht auf einen Hauptteil- Zuschnitt.

Figur2  ist eine Seitenansicht des in seine endgiiltige Form gebrachten Hauptteil-
Zuschnitts und eine Vorderansicht des einen Seitenteil- Zuschnitts.

Figur3  ist cine Draufsicht auf den Hauptteil- Zuschnitt, von oben in Figur 2 her ge-
schen.

Figur4  ist cinc perspektivische Darstellung des Hauptteilzuschnitts und des vorderen
Scitenteilzuschnitts.

Figur5  zeigt den Hauptteil einer Aufnahme- Vorrichtung im Schnitt nach Linie A- A
in Figur 6, sowie die beiden Seitenplatten in lotrechtem Schnitt.

Figur 6 ist cine Scitenansicht des Hauptteils der Aufnahme- Vorrichtung von links in
Figur 5 her geschen, ohne die Seitenplatten.

Figur 7  ist eine vergroferte Darstellung der linken oberen Ecke von Figur 5, jedoch
bei in Nihstellung herangefahrener linker Seitenplatte.

Figur8  ist einec Prinzipdarstellung eines Einfiihrungsteils einer Nahvorrichtung fiir
Nahtstreifen.

- Figur9  zeigt perspektivisch eine ortsfest angeordnete Aufnahme- Vorrichtung mit
zwei geschlossenen Seitenplatten, sowie einen ortsfest angebrachten Roboter,
der eine automatische Nihvorrichtung am einen Rand der Vorrichtung her-
umfihrt.



t he case of a portal robot may be guided on rails e.g. horizontally and -
perpendicul arly. Instead of this a robotic device may be nade to run around
the main part in a firxedly | ocated guide as a kind of circular ring, i.e.

i ke a gyro- wheel. Exanple enbodiments incorporating further features of

t he i nventi onwg d7jessiow be described with reference to the dPEWERIE00221

which: Fig. 1 Is a plan view of a main part blank. Fig. 2 Is a side
view of the main part blank brought into its final shape and a front view
of a side plate blank. Fig. 3 is a plan view of the main part blank as
seen from above in Fig. 2. -4-

Figur 10  zeigt perspektivisch innerhalb eines Portalroboters, der zwei automatische
Nahvorrichtungen fiihrt, einc ortsfest angeordnete Aufnahme- Vorrichtung
mit zwei geschlossenen Seitenplatten; die cine Seitenplatte jedoch noch in
ciner zweiten Lage, némlich heruntergekiappt.

Ausgangspunkt ist cine Materialbahn, dic vorzugsweise aus Textilmaterial aus Kunstfa-
sern besteht aber auch aus anderem Material, z.B. Kunststoff- Folic bestehen kdnnte. Zur
Herstellung eines Airbag- Hohlkérpers werden aus einer oder zwei verschieden breiten
Materialbahnen Zuschnitte hergestellt, n3mlich fiir cinen relativ langen Hauptteil und
zwei Scitenteile je Hohlkérper. Das Zuschneiden geschicht in bekannter Weise durch
Stanzen, durch Laserschneiden oder durch Ultraschallschneiden. An allen oder einigen
der Zuschnitte kénnen in bekannter Weise Verstirkungen, Fangbénder und dgl. ange-
bracht werden.

In den folgenden Ausfiihrungsbeispielen wird von Zuschnitten insbesondere aus Textil-
material gesprochen, die zur Bildung eines Airbag- Hohlkérpers miteinander verniht
werden, was nicht ausschliefen soll, daf Zuschnitte, auch aus anderem Material und auf
andere Weise miteinander verbunden werden, z.B. durch Kleben oder Schweifen, und
daf die Hohlkérper anderen Zwecken dienen, z.B. als Sitz- oder Kissenbeziige.

Figur 1 zeigt in Draufsicht einen Hauptteil- Zuschnitt 10. Sein oberes und sein unteres
Ende haben in diesem Fall gleiche Breiten, wihrend sein Mittelteil diesen gegeniiber
verbreitert ist, aber jede gewiinschte andere Form haben kann. Das obere und das untere
Ende des Zuschnitts 10 dicnen bei 12 zum Anschluf eines Gasgenerators. Es ergibt sich
ein ringférmiger Hauptteil.

Figur 2 zeigt cine typische Form des Hauptteil- Zuschnitts 10, nachdem er durch Kriim-
men in sich geschlossen wurde. Figur 3 zeigt denselben Hauptteil- Zuschnitt 10 in einer
Draufsicht (entsprechend Figur 2 von oben). Figur 4 zeigt den Hauptteilzuschnitt per-
spektivisch. Die Figuren 2 und 4 zeigen auferdem den vorderen Seitenteil- Zuschnitt 14.

Figur 5 und 6 zeigen, sehr schematisch dargestellt, eine Vorrichtung zum Halten und
Vernihen der drei Zuschnitte. Eine Aufnahme- Vorrichtung 8 hat einen Hauptteil 16 und
zwei Seitenplatten 18, 19. Der Hauptteil 16 ist ein Zylinder, jedoch kein Kreiszylinder.



Fig. 4 is a perspective illustration of the main part blank and the

front side plate blank. Fig. 5 shows the main part of a novenment device
in section along the line AAAin Fig. 6 as well as two side plates in
per pendi cul ar section. Fig. 6 is a side view of the main part of the
novenent devi g #fsseen fromthe left in Fig. 5 w thout thecEespizat es.
Fig. 7 Is an illustration on a nagnified scale of the left, upper corner -
of Fig. 5, but for a left-hand side plate advanced into the side plate.
Fig. 8 is an illustration in principle of an inserter
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Das heift, daf seine Innenflache aus lauter zueinander parallelen Geraden, wie 21 und 22

' in Figur 5, besteht. Der Hauptteil 16 hat rundum, diber seine Innenfléche verteilt, An-
saug6ffnungen 24, von denen hier nur wenige dargestellt sind. Von den Ansaugdfinun-
gen 24 fiihren hier nicht dargestelite Kanile zu einer Ansaugleitung 26. Auch die beiden
Seitenplatten haben Ansaug6ffnungen 24 und je cine Ansaungleitung 26.

Am Innenrand des Hauptteils und am Aufenrand der beiden Seitenplatten sind Justier-
mittel in Form von Punkten 28, oder Lochern oder Abschnitten vorgeschen, was nur in
Figur 6 fiir den Hauptteil dargestellt ist, aber analog auch fiir die beiden Seitenplatten in
Figur 5 gelten soll. Die Justiermitte] dienen zur Orientierung beim Anlegen des Haupt-
teilzuschnitts an die Innenwand 20 des Hauptteils 16 und der beiden Seitenteile an die
Innenwinde der beiden Seitenplatten 18, 19, d.h., an dic Wiinde, die dem Hauptteil zu-
gekehrt sind. Das Anlegen kann maschinell erfolgen oder von einer Bedienungsperson
durchgefiihrt werden. Hierzu sind die Seitenplatten 18, 19 zunichst relativ weit vom
Hauptteil entfernt, so dafl ein guter Zugang zu Hauptteil und Seitenplatten erméglicht
wird. Beim Anlegevorgang kénnen die Saugvorrichtungen mit geringer Stérke arbeiten,
so daf die Zuschnitte noch von Hand verschoben werden kdnnen, aber einen gewissen
Halt haben. Sobald rundherum die Justierpunkte 28 oder dgl. von Hauptteil und Seiten-
platten mit entsprechenden Justierpunkten od. dgl., dic auf die Zuschnitte gedruckt wur-
den, Gbereinstimmen, werden die Saugvorrichtungen auf dic volle vorgesehene Stirke
geschaltet, so da die Zuschnitte in ihrer Lage fixiert werden.

Auch beim elektrostatischen Ansaugen kann so verfahren werden, nimlich wéhrend des
Anlegens geringe clektrische Spannung, nach dem Ende des Anlegevorgangs volle
Spannung.

Die beiden Seitenplatten 18, 19 werden nun {iber Ansatzstiicke 23 an den Hauptteil ge-
fahren, und zwar so weit, dag ihre AuBenkanten 30 (Figur 7) sich ganz dicht innerhalb
der inneren Aufenkanten 32 des Hauptteils 16 befinden. Der rundherum verbleibende
Abstand zwischen den Aufenkanten 30 und 32 betréigt etwas mehr als die doppelte Dicke
der Zuschnitte 10 und 14. Figur 7 zeigt links oben im einzelnen, daf sich der Aufenrand
des linken Seitenteilzuschnitts 14 in den nach links iiberstehenden Aufenrand des Haupt-
teilzuschnitts 10 hineingelegt hat. Die Freigiingigkeit zwischen Nihmaschine und Stoff-
halterung wird von der Nahart und Nahmaschine bestimmt. '



of a stitcher for seam all owances. Fig. 9 shows in perspective a
mount i ng device fixed in location including two closed side plates as well
as a robotic device fixed in location for guiding an automatic stitcher
around a rimof the apparatus. Fig. 10 shows in perspective within a
portal robotiwodaessie Whi ch guides two automatic stitchers, rper/Epasan2ng
device fixed in location including two closed side plates; the one side

pl ate being, however, still in a second position, nanely down-hinged. The
starting point is a web of material which may consi st

-6-

Die beiden iiberstchenden Nahtstreifen 34, 35 werden nun automatisch miteinander ver-
niht. Dies geschicht nach einer von drei verschiedenen Varianten.

Nach der ersten Variante wird eine an sich bekannte, relativ kleine automatische Nah-
vorrichtung z. B. in einer schwalbenschwanzformigen Nut 37 gefiibrt. Die Nut ist dicht
am Rand der Seitenplatte 18 vorgeschen und in sich geschlossen, umiguft also die ganze
Scitenplatte 18, ebenso die Seitenplatte 19. Anstelle von Nuten kinnen nach aufen vor-
stehende Schienen 40 vorgesehen sein, wie es bei der Seitenplatte 19 in Figur S darge-
stellt ist. Auch die Schienen 40 umlaufen die Seitenplatten in gleichbleibendem Abstand
von deren Rand. Statt dessen knnen Fithrungen 42 in Form von Nut oder Schiene an
den beiden Rédndern des Hauptteils angeordnet sein.

Dic Secitenplatten 18, 19 kénnen von Hand und/oder einer automatischen Bewegungs-
vorrichtung, gegeniiber dem Hauptteil 16 in einer oder beiden Richtungen betétigt wer-
den. Eine automatische Bewegungsvorrichtung kann mit den beiden automatischen Nah-
vorrichtungen kombinijert sein. Sobald-die mit angesaugten Zuschnitten ausgeriisteten
Scitenplatten an den Rand des Hauptteils 16 gefahren sind, werden automatisch beide
Néhvorrichtungen in Betricb gesetzt. Sie umlaufen die Seitenplatten oder den Hauptteil
in Nut oder Schiene. Haben sie ihr Ende erreicht, wird automatisch umgeschaltet, so daf
die Nahvorrichtungen zur Ruhe kommen, dann die Saugvorrichtungen am Hauptteil 16
und an den Scitenplatten 18 und 19 abgeschaltet werden, und dann die Seitenplatten vom
Hauptteil entfernt werden. Der durch das Nihen hergestellte Airbag- Hohlkorper befindet
sich nun, zusammengesackt, im Hauptteil und kann von Hand entnommem werden.

Nach einer zweiten Variante ist anstelle der umlaufenden Nahvorrrichtungen eine Nih-
maschine vorgesehen, deren Nihstelle ortsfest ist und der gegeniiber Hauptteil und Sei-
tenplatten bewegt werden, auch wieder in Kombination mit der Bewegungsvorrichtung
zum Heranfahren und Entfernen der Seitenplatten gegeniiber dem Hauptteil.

Die dritte Variante unterscheidet sich von der zweiten dadurch, daf die Nahstelle der
Nihmaschine waagerecht bewegbar ist. Die Nahstelle kann damit den unebenen Seiten-
1indern des Hauptteils bei dessen Umdrehung folgen.



preferably of a man-nade fiber textile material, but may al so consi st of
sonme other material e.g. plastics film For fabricating an air bag hol | ow
body bl anks are produced fromone or two webs of material differing in

Wi dth, nanely for a relatively long main part and two side parts for each
hol | ow body. Rloovssg i s done in the known way by stanping, HI/Erasen2i
cutting or by ultrasonic cutting. On all or sone of the blanks

rei nforcenents, catch tapes and the |like may be applied in the known way.
In the foll owi ng exanpl e enbodi nents bl-anks particularly of a textile .
material are referred to which are stitched7t.o each other to forman air
bag hol |l ow body which is not neant to exclude that bl anks of sone ot her
material nmay al so be connected to each other in sonme other way, e.g. by

Zum sicheren und genauen Einfithren der Nahtstreifen 34 und 35 in die Néhvorrichtun-

’ gen oder Nidhmaschine, konnen diese mit Einfiihrteilen 44 versehen scin. Fig. 8 zeigt die
Einfiihrteile 44 von links in Figur 7 her geschen, in einer Ebene rechtwinklig zu der der
Figur 7. Die Einfihrteile bewegen sich in Richtung eines Pfeils 46 gegeniiber den Naht-
streifen 34, 35. :

Die Zuschnitte fiir Haupt- und Seitenteile konnen in bekannter Weise bearbeitet werden.
So kénnen Flammschutzverstiirkungen dort angen#ht werden, wo spiter ein Gasgenerator
sitzen soll. Es kdnnen Zusatzteile angeniht werden, z.B. Fangbéinder.

Ein Airbag- Hohlkdrper kann in bekannter Weise weiterverarbeitet werden. Er kann um-
gestiilpt werden, so daf# die Nahtstreifen dann innen liegen. Es konnen Halteteile fiir den
Gasgenerator angebracht werden. Der Hohlkérper wird in bekannter Weise kontrolliert.
Er wird schlicflich mit dem Gasgenerator verbunden und mit diesem zusammen ver-

packt.

Die Figuren 9 und 10 zeigen dic Fiihrung einer automatischen Nahvorrichtung 48, bzw.
zweier Nihvorrichtungen 48, 49 mit Hilfe eines oder zweier Roboter. In beiden Fallen ist
der Hauptteil 16 der Aufnahme- Vorrichtung 8 auf Stiitzen 50 ortsfest angebracht. Der
Hauptteil hat jeweils eine hier nicht dargestellte Ansaugleitung. Die vordere Seitenplatte
19 und die hier kaum zu erkennende hintere Seitenplatte sind je mit einer Ansaugleitung
26 verbunden. Die Seitenplatten sind mit Hilfe der Ansaugleitungen zum Offnen nach
aufen und unten schwenkbar, wozu deren untere Enden mit je einer waagerechten, dreh-
bar gelagerten Welle 52 verbunden sind.

Im Zuge jeder der Ansaugleitungen 26 ist ein um eine lotrechte Achse schwenkbares
Rohr 54 vorgesehen. Das Rohr hat dic Form einer Ausbuchtung und ist in luftdichten
Gelenken 56 um etwa 180° schwenkbar. Ist im Rohr ein Schlauch angeordnet, brauchen
die Gelenke nicht luftdicht ausgebildet zu sein.

Die automatische Nhvorrichtung 48 wird nach Figur 9 wahrend des Nahens von einem
Roboter 58 lings des Randes von Hauptteil 16 und Seitenplatte 19 herumgefiihrt. Bei
dieser Darstellung begann der Nahvorgang unten, wobei sich die Nﬁhvorrichthng 48 z.T.
innerhalb der Ausbuchtung, also rechts vom Rohr 54 befand. Wahrend die N&hvorrich-



bondi ng or fusing, and that the holl ow bodi es serve other purposes, e.g. as
Seat or cushion coverings. Fig. 1 shows in plan view a main part blank 10.
Its upper and its lower end have in this case the sanme width whilst its
mddle part is widened with respect to the latter, but -5- which may

have any ot hegod@pdsied shape. The upper and the | ower end ofct/hmshbank 10
serves at 12 to connect a gas generator. A ring-shaped nain part

materializes. Fig. 2 shows a typical shape of the main part blank 10 after
it has becone self-enclosed by curving: Fig. 3 shows .

-8-

tung entgegen dem Urzeigersinn umléuft, wird das Rohr 54 um etwa 180° geschwenkt,
so daf die Nahvorrichtung dann am Ende ihres Umlaufs von links her in die Ausbuch-
tung des Rohrs 54 cinlduft. Sic hat dann also einen vollen Umlauf durchgefiihrt. An-
schliefend wird diec Nahvorrichtung vom Roboter 58 auf die andere (hintere) Seite der
Aufnahme- Vorrichtung gebracht und dort in der gleichen Weise herumgefiihrt. Statt
dessen kbnnen auch zwei Roboter 58 vorgesehen sein, die beide gleichzeitig arbeiten, der
cine an der vorderen, der andere an der hinteren Seite der Aufnahme- Vorrichtung.

Figur 10 zeigt dic Anordnung von zwei Nihvorrichtungen 48, 49 in einem Portalroboter.
An lotrechten Stiitzen 62 sind waagerechte Schienen 64 lotrecht bewegbar angeordnet.
An diesen sind Roboterteile 66 waagerecht verschiebbar angebracht. Diese sind in sich
schwenkbar und tragen je eine der Nihvorrichtungen 48, 49. Der Umlauf- und Néhvor-
gang entspricht dem an Hand der Firur 9 beschriebenen. Figur 10 zeigt vorn eine auf eine
Unterlage 68 heruntergekiappte- Seitenplatte 19. Von Hand wird gerade ein Seitenteil-
Zuschnitt 14 angelegt. Die Aufnahmevorrichtung 8 kann auch héher als in Figur 10 dar-
gestellt angeordnet werden, so daf die heruntergeklappten Seitenplatten im Sitzen oder
Stehen bearbeitet werden konnen.

Statt in einer Portalanordnung nach Figur 10 lassen sich die beiden Néhvorrichtungen 438,
49 von Roboterteilen innerhalb kreisférmiger Schienen herumfiihren, die nach Art eines
Rhénrades, aber orsfest angeordnet sind. In der Mitte der kreisformigen Schienen ist
dann die Aufnahme- Vorrichtung 8 untergebracht.

Der fertige Hohlkérper kann vor dem Offnen der Aufnahme- Vorrichtung 8 darauf ge-
priift werden, ob die Nihte rundum einwandfrei erzeugt wurden. Hierzu wird durch eine
nicht dargestellte Druckleitung Luft in das Innere des Hohlkdrpers geblasen und gepriift,
wie schnel! der Druck abfillt. Die Druckleitung kann z. B. zu einer in Figur 2 und 4
dargestellten Offnung 70 fithren, die zum Ansetzen eines Gasgenerators dient. Vor dem
Nihen kann durch Druckluftzufuhr dafiir gesorgt werden, dag die Nahtstreifen 34, 35
(Figur 7) einwandfrei aufeinander liegen.



the sanme main part blank 10 in a plan view (corresponding to Fig. 2 as seen
from above). Fig. 4 shows the main part blank in perspective. The Figs. 2
and 4 show further the front side part blank 14. Figs. 5 and 6 show,
greatly schematicized, an apparatus for holding and stitching the three

bl anks. A nouwioogsyievice 8 has a main part 16 and two si de poirapesooid, 19.
The main part 16 is a cylinder, but not a circular cylinder, i.e. its
internal surface being made up of a whole series of straight lines, such
as 21 and 22 in Fig. 5 each in parallel .to the other. In turn, the main
part 16 includes, distributed about it$‘?ﬁterior surfaces, suction orifices
24 of which only a feware illustrated in this case. In this case passages
(not shown) |ead fromthe suction

' BEZUGSZEICHEN
; 8 Aufnahme- Vorrichtung
10 Hauptteil- Zuschnitt
12 Ort
14 Seitenteil- Zuschnitt
16 Hauptteil
18,19 Scitenplatte
20 Innenwand
21,22 Gerade
23 Ansatzstiick
24 Ansaugoffoung
26 Ansaugleitung
28 Justierpunkt
30 Aufenkante
32 Innenkante
34,35 Nahtstreifen
37 Nut
40 Schiene
44 Einfihrungsteil
46 Pfeil
48, 49 automatische Nahvorrichtung
50 Stiitze
52 Welle
54 Rohr
56 Gelenk
58 - Roboter
60 Portalroboter
62 Stiitze
64 Schiene
66 Roboterteile
70 Offnung



orifices 24 to a suction conduit 26, the two side plates al so having
suetion orifices 24 and a suction conduit 26 in each case. At the inner rim
of the main part and at the outer rimof the two side plates register neans
in the formof marks 28 or holes or sections are provided which in Fig. 6
I's depicted onvpotossithe main part, but is intended to appl ypCr/BRIsobR2: sane
for the two side plates in Fig. 5. These register neans serve for
orientation when locating the main part blank on the inner wall 20 of the
main part 16 and the two side parts on-the inner walls of the two side
plates 18, 19, i.e. on the walls facing thetdrein part. Registration may be
I npl emented by nmachine or manually by an operator. For this purpose the
side plates 18, 19 are -

PATENTANSPRUCHE

1.  Vorrichtung zur Herstellung eines Hohlkérpers aus Zuschnitten, die aus minde-
stens einer Materialbahn, insbesondere aus Textilmaterial, gewonnen wurden, da-
durch gekennzeichnet, :

a) daB die Vorrichtung einen Hauptteil (16) in Form einer ringartig in sich ge-
schlossenen Platte hat,

b) und zwei Seitenplatten (18, 19), deren Umrisse denen des Hauptteils ent-
sprechen und

¢) daf die Innenwandungen des Hauptteils und der Seitenplatten mit Mitteln
zum Festhalten dazu passender Zuschnitte versehen sind.

2.  Vorrichtung nach Anspruch 1, dadurch gekennzeichnet,
a) daf tber die Innenwandungen des Hauptteils und der Seitenplatten Ansaug-
dffnungen (24) fiir die Zuschnitte verteilt sind und
b) daf die Ansaugbffnungen mit einer Saugvorrichtung verbunden sind.

3.  Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, da8 die Innenwandungen
des Hauptteils und der Seitenplatten zum Anzichen und Festhalten der Zuschnitte
elektrostatisch aufladbar sind.

4.  Vorrichtung nach einem der vorangehende Anspriiche, dadurch gekennzeichnet,
daf eine Bewegungsvorrichtung vorgesehen ist, die von Hand oder automatisch
betitigbar ist und dazu dient, jede der Seitenplatten (18, 19) von aufen her in eine
Lage, in der ihre Aufenkante (30) innerhalb der Innenkante (32) des einen Seiten-
randes des Hauptteils liegt, zu fiihren und wieder nach aufen zuriick.

5.  Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daf an den Aufenseiten
und nahe dem Umfang der Seitenplatten (18, 19) und/oder an der Aufenseite und
nahe den Rindern des Hauptteils (16} je eine umlaufende Fithrung fir je eine az-
tomatische Nahvorrichtung vorgesehen ist.

) ) R



initially distanced relatively far away fromthe main part so t hat
facilitated access to the main part and the side plates is nade possible.

In the registration procedure the suction devices may be operated with | ow
suction so that the blanks can still be shifted manually whilst having a
certain tack. wise7ossim as on all si'des the registration mar kecatEpresnomzie | i ke
of the main part and side plates agree with correspondi ng registration
marks or the like printed on the blanks the suction devices are switched to
the full strength provided so that the blanks are flxed in position. The
procedure may al so be the sanme in the case 'Pf

K 6.  Vorrichtung nach Anspruch 5, dadurch gekennzeichnet, daf die Fiihrung eine sich
gegen ihre Tiefe erweiternde Nut (37) ist.

7.  Vorrichtung nach Anspruch 5, dadurch gekennzeichnet, daf die Fiihrung eine sich
gegen ihre Oberseite erweiternde Schiene (40) ist.

8.  Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet,

a) daB eine ruhende, falls erforderlich waagerecht oder in mehreren Achsen
verschiebbare Naéhmaschine vorgesehen ist, _

b)  daf der Hauptteil und mindestens eine der Seitenplatten gemeinsam gegen-
iiber der Niahmaschine bewegbar angeordnet sind und

c¢) daf Hauptteil und Seitenplatten durch eine weitere Bewegungsvorrichtung
gemeinsam gegeniiber der Nihstelle in Richtung der herzustelienden Naht
bewegbar sind.

9.  Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf zum
genauen Anlegen der Zuschnitte an die Innenseite des Hauptteils und an die Innen-
seiten der Scitenplatten (18, 19), an den Réndern des Hauptteils, der Seitenplatten
und der Zuschnitte (10, 14) zum Justieren dienende Punkte (28), Locher, Ab-
schnitte oder Schablonen vorgesehen sind.

10. Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf die

automatische(n) Bewegungsvorrichtung(en), die automatische Nahvorrichtung oder

- Ndhmaschine und die Saugvorrichtungen oder Vorrichtungen zum elektrostati-

schen Anziehen fir den erforderlichen Ablauf ihrer Funktionen miteinander ge-
koppelt sind.

I
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el ectrostatic suction action,. nanely | ow power electrically during

regi stration and full power on conpletion of registration. The two side
plates 18, 19 are then run over appendices 23 to the main part, i.e.
sufficiently far so that their outer edges 30 (Fig. 7) locate just inside
the inner out@o®@ess 32 of the main part 16. The spaci ng r ecEERIag220Nn al |
si des between the outer edges 30 and 32 anounts to slightly nore than tw ce
the thickness of the blanks 10 and 14. Fig. 7 shows at the top left in
detail that the outer edge of the |eft-hand side part blank 14 has | ocated
itself into the outer edge of main part blank 10 protruding to the left.
The freedom of novenent between sew ng magh"gne and material hold is
dictated by the type of stitching and the séw ng

11. Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf eine

' cinzige automatische Nahvorrichtung (48) an einem ortsfest gelagerten Roboterarm
* derart angebracht ist, daf sic an dem einen und danach an dem anderen der Sei-
tenplattenrinder zum Herstellen je mindestens einer Naht herumfiihrbar ist. (Fig. 9)

12. Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf zwei
automatische Nihvorrichtungen (48, 49) an waagerecht und senkrecht gefiihrten
Roboterteilen (66) derart angebracht sind, da8 sie an jedem der beiden Seitenplat-
tearinder zum Herstellen je mindestens einer Naht herumfihrbar sind. (Fig. 10)

13. Vorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf eine
oder zwei automatische Nihvorrichtung(en) an (je) einem Roboter angebracht sind,
und daf dieser innerhalb einer kreisringformigen, ortsfesten Fiihrung nach Art ei-
nes Rhonrades im Kreis hin- und herfithrbar ist.

14. Vorrichtung nach einem der Anspriiche 11 bis 13, dadurch gekennzeichnet,

a)  daB der Hauptteil (16) der Aufnahme- Vorrichtung (8) ortsfest angebracht ist
und mit einer Ansaugleitung verschen ist,

b) daf je eine von jeder der Seitenplatten (19) auswirts fihrende Ansaugieitung
(26) auch zum Heran- und Herausschwenken der Seitenplatten dient,

¢) daf im Zuge der Ansaugleitung (26) ¢in Rohr (54) vorgesehen ist, das dort,
wo es dem Rand der Seitenplatte (19) benachbart ist, eine Ausbuchtung hat,
die Platz fiir die Ndhvorrichtung (48, 49) schafft und

d) daB die Ausbuchtung um etwa 180° schwenkbar angebracht ist, derart, daf
die Ausbuchtung es der Nihvorrichtung ermbglicht, langs des vollen Seiten-
plattenrandes umzulaufen. '

(Fig. 10)

ol



machi ne. The two protrudi ng seam al |l owances 34, 35 are then automatically
stitched to each other. This is done according to one of three different
variants. According to the first variant a relatively small automatic

stitcher, known as such, is guided e.g. in a dovetail- shaped groove 37.
Thi s groove i sy@ofss@ed close to the rimof the side plate IFTErd60ME21
self-contained, 1.e. it running around the conplete side plate 18, as well
as the side -7- plate 19. Instead of grooves, rails 40 protruding
outwardly . -

- 13 -

15. Verfahren zur Herstellung eines Hohlkérpers in einer Vorrichtung nach einem der
¢ Anspriiche 1 bis 14, aus Zuschnitten (10, 14), die aus ciner Materialbahn, insbe-
| sondere aus Textilmaterial, gewonnen wurden, dadurch gekennzeichnet,

a) daB cin Hauptteil- Zuschnitt (10), passend zur Innenwand (20) des Haupt-
teils (10), jedoch um Nahtstreifen (34) breiter als die Innenwand (20), an
diese Innenwand gelegt und dort durch Ansaugen oder clektrostatisch festge-
halten wird,

b) daB zwei Seitenteil- Zuschnitte (14), passend zu den Innenwénden der Sei-
tenplatten (18, 19), jedoch ringsum um je einen Nahtstreifen (35) grofer als
diese, an diese Innenwinde gelegt und dort durch Ansaugen oder elektrosta-
tisch festgchalten werden,

c) daB jede der Seitenplatten (18, 19) so bis zum einen Rand des Hauptteils ge-
fiihrt wird, da8 sich der Nahtstreifen (35) des an der Seitenplatte (18) fest-
gehaltenen Zuschnitts (14) umlegt und an die Innenseite des Nahtstreifens
(34) des am Hauptteil festgehaltenen Zuschnitts (10) legt,

d) daB mindestens eine der automatischen Nihvorrichtungen (48, 49) oder die
Nihmaschine den Nahtstreifen (34) des Hauptteilzuschnitts (10) mit den
Nahtstreifen (35) der Seitenteilzuschnitte (14) vernahen und

¢) daB nach Abschalten der Saugvorrichtungen oder der Stromzufuhr fiir die
elektrostatischen Ladungen mindestens eine der Seitenplatten (18, 19) vom
Hauptteil (16) entfernt und der Hohlkérper entnommen wird.

16. Verfahren nach Anspruch 15, dadurch gekennzeichnet, daf die Zuschnitte (10,
14) unter Beachtung der zum Justieren dienenden Punkte (28), Locher oder Ab-
schnitte an Hauptteil (16) und Seitenplatten (18, 19) gelegt werden.

17. Verfahren nach Anspruch 15, dadurch gekennzeichnet, daf nach dem Nahen des
Hohikérpers in diesen innerhalb der noch geschlossenen Aufnahme- Vorrichtung
(8) Druckluft geblasen und gepriift wird, ob die Nahte ausreichend dicht sind.

[



may be provided as is illustrated in the case of the side plate 19 shown in
Fig. 5. Also these rails 40 run around the side plates equally spaced away
fromtheir rim Instead of this, guides 42 in the forma groove or rail may
be arranged on both rins of the main paft. The side plates 18, 19 may be
act uat ed manuglg dg08did/ or by an automati c novi ng appar at us i pcriEeesmogzi10r in
both directions with respect to the main part 16. An automatic novi ng
apparatus may be conbined with the two automatic stitchers. As soon as the
side plates equipped with the suction-located bl anks have been run to.the
rimof the main part 16, both stitchers arggutomatically set in operation,
they running around the side plates or the main part in a groove or rail.
Once they have attained their end, a ch

]
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is automatically made so that the stitchers conme to a standstill, after
whi-ch the suction devices at the main part 16 and at the side plates 18 and
19 are switched off prior to the side plates being retracted fromthe main
part. The air bag holl ow body produced by the stitching is then | ocated,

col | apsed, in woormsim part and can be extracted manual | y. Aee®Edtbdigdio a
second variant, instead of the running- around stitchers a sew ng machi ne
is provided, the stitching position of which is fixed in | ocation and with
respect to which the main part and side-plates are noved, again also in
conbi nation with the novenent device for adgapcing and retracting the side
plates with respect to the main part.

O Tt




The third variant differs fromthe second by the stitching |ocation of the
sewi ng nmachi ne being horizontally novable so that the stitching point is
able to follow the uneven side rins of the nmain part when the latter turns.
For reliable and precise introduction of the seam all owances 34 and 35 in
the stitcherswoosmssiTng machi ne they nmay be provided with i rRGIVERS6/602214 .
Fig. 8 shows the inserters 44 as seen fromthe left in Fig. 7 in a plane at
right angles to that of Fig. 7. The inserters nove in the direction of
arrow 46 with respect to the seam al | owanceg; g4, 35.

8
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The bl anks for the main and side parts nmay be handled in the known way.
Thus, flanme retardancy reinforcenents nay be stitched in place where |ater
" the gas generator is intended to be |located. Additive parts such as catch -
_tapes may be stitched in place. An air bag holl ow body nmay be fur&?ﬁr
-processed by known ways and neans. It may be turned insi dePEYEP %8 F¥hat t he
seam al | owanWO$785L7 t hen | ocated on the inside. Parts for hol di ng the gas
generator may be applied. The holl ow body is checked by known ways and
neans before it is finally connected to é]hg gas generator and packaged
together therwith. Figs. 9 and 10 show t é gui dance of an automatic
stitcher 48 and of two stitchers 48, 89 respé:ﬂively W tLBat he aid on




‘'one or- two robotic devices: in both cases the main part 16 of the nounting
device 8 is attached fixed in location on supports 50— ftneachTase the
main part has a-suetion conduit (not_shown). The fronfhlssghg@Hgg ﬁcéand

the rear side plate (in this case hardly discernible) ted to
a“suction conduit 26. Wth the aid of the suction cond Iates
are openabl e outwardly and sw vabl e downwardly, each o nds

bei ng connected for this purpose to a horizontal rotatably nDunted shaft
52. In the course. of each of the suction conduits 26 a tube 54 sw vable
about a perpendicular axis is provided. This tube

The present invention relates to an apparatus for
fabricating a hollow body from blanks, obtained from at
least one web of material, particularly of a textile
material, as well as to a method of fabricating the hollow
body by making use of the apparatus. Hollow bodies of this
kind are required for the fabrication of air bags, but also
for seat or cushion covers. Instead of textile material
plastics films may also be employed.

Fabricating air bag hollow bodies by stitching together
blanks from one or more webs of material is known.
Stitching together the blanks is problematic. The shape of
the blanks depends on the desired shape of the air bag
hollow body. In most cases blank contours materialize which
cannot be simply stitched to each, it instead very often
being necessary for the stitcher to register the blanks
together piece by piece during the stitching proceéure, the
outer shapes of which are a mismatch, i.e. cannot be simply
placed one on the other in a single plane, as a result of
which a seam materializes as a kind of three-dimensional
configuration. On the one hand this work is very time-
consuming and, on the other, it results in a relatively
large amount of waste since it is not always the case that
the marks on the edges of the blanks actually belonging
together are also in reality stitched together.
Displacements occur and the fabricated air bag hollow body
needs to be eliminated as scrap. The case is similar as
regards seat covers having complicated shapes.

Due to the present invention an apparatus'is defined which
automates bringing the blanks together. This is done by
making use of a main part of the apparatus in the form of a
ring-like, self-contained plate, two side plates matching
the sides of the main part, as well as one or two



sis bulged in shapeiand is swivable thru approx. 1800 in air-tight joints
56. If a flexible tube is arranged in the tube the joints need not be
configured-air-tight. As shown in Fig,_9, during stitching the automatic
stitcher 48 is guided by a robotic degice 58 al ong and around the rim of
tHe main part 16 and of the side plate 19. As illustrated in this case the

stitching aCt%Qﬁéﬁé{és Pbrt ef??%h lﬁﬁ]fdi[rﬁjgtﬁlte' bﬁaﬁks4§theuénﬂnaéfnwamt ed

within the bu toth t ube . | st the stitcher
runs around cofinthe. Sadexmast tard tebHethe ﬁédngGéFﬁédﬁﬂﬂﬁ}Qﬂnﬂ%k ices

180[err] so thaly GBevel WhGld e Lie eaﬁineétwﬂnwmﬂhaaomtqrdrer@evm@.the
bul ge of the {ube 54 Tromthe lefty; it this then hayi ng sxeruied, a,{ull run
electrostatically. Automatic stitchers may run around the
rims of the si&e plates and of the main part. Instead of
this a sewing machine may be provided, with respect to
which the main part is turned with one or two side plates.

The sewing machine may be horizonatally movable.

To fabricate a hollow body a blank is sucked into place at
the inner wall of the main part. In addition, one blank
each is sucked into place at the inner walls of the two
side plates. After the main part and the side plates have
been brought together seam allowances covering each other
protrude from the three blanks. These seam allowances are
then stitched to each other by the automatic stitchers or
the sewing machine. On power OFF of the stitchers and after
having retracted a side plate from the main part the
finish~-stitched hollow body can be extracted. 4

For guiding the side plates and the main part together and
apart an automatic movement device may serve. This, the
stitchers or the sewing machine and the suction devices may
be coupled to each other for the necessary function
sequence.

For registering the blanks, marks, holes or sections
serving adjustment on the rims of the side plates and of
the main part as well as on the edges of the blanks may be
provided. As a result of this a very accurate register by
hand is made possible. However, the blanks may also be
taken from a container each and registered with
sufficient accuracy by machine action.

One automatic.stitcher or one such device for each side may
be guided around each of the two rims of the main part and



‘Subsequent |y, the stitcher is brought by the robotic device 58 to the other
(rear) side of the nounting device where it is run around in the sane way.

| nstead, of this; two robotic devices_58 may be provided, both working at

t he sanme tine, the one at the front, The other at the rear side of the
méunt i ng device. Fig. 10 shows the arrangenment of two stitchers 48, 49 in a

portal robot '% ded C81adp iah@eé)edxp% %b%rtlauaﬁﬁrkéaéﬁ) hofh& OBt Rér Ténd S 64

ar e arranged ger pen ICU ar novenent, on he .rob tIC devi ce jgﬁrts

66 are appl i €®f hEhPzERPQLLF AT (MAY e T%’é‘é%c}éﬁ’% f-ﬁﬁ%ﬁi%ﬁt e
each carries gpe etasbh%ﬁtatpbevcaﬂ&ob% m&¢ ben urjme’ﬂ Odmdraa.ll@ e.g.

stitehing | procoplr s, 0y SRR B erdlod i}ty 1o SRELESH SF hfs Paokandlsk! O
device may be made to run around the main part in a fixedly
located guide as a kind of circular ring, i.e. like a gyro-
wheel.

Example embodiments incorporating further features of the
invention will now be described with reference to the
drawings in which:

Fig. 1 . is a plan view of a main part blank.

Fig. 2 is a side view of the main part blank brought
into its final shape and a front view of a side
plate blank.

Fig. 3 is a plan view of the main part blank as seen
from above in Fig. 2.

Fig. 4 is a perspective illustration of the main part
blank and the front side plate blank.

Fig. 5 ~ shows the main part of a movement device in
section along the line A-A in Fig. 6 as well as
two side plates in perpendicular section.

Fig. 6 is a side view of the main part of the movement
device as seen from the left in Fig. 5, without
the side plates.

Fig. 7 is an illustration on a magnified scale of the
left, upper corner of Fig. 5, but for a left-hand

side plate advanced into the side plate.

Fig. 8 is an illustration in principle of an inserter



front a side plate 19 which can be hinged down on a base support 68. In
this illustration a side part blank 14 is just being | ocated. The nounti ng
device 8 nmy al so be arranged higher_hhan shown in Fig. 10 so that the
hi nged- down side plates can be handl ed seated or standing. Instead of
portal arrangenent as shown in Fig. 10 the two stitchers 48, 49 may be

around by robotic partsge Wi Nidhdd FoH dbamhl fodindwed like a

gyr o- wheel ,

but fixed in | ocation, the nounting device 8 then being

in a
run

accormmodated in the mddle of the circular rails. The finished hollow body
nmay be testedppgliog tO0 SRERE th derspective a mounting device fixed in

location including two closed side plates as well
as a robotic device fixed in location for guiding
an automatic stitcher around a rim of the
apparatus.

Fig. 10 shows in perspective within a portal robotic
device which guides two automatic stitchers, a
mounting device fixed in location including two
closed side plates; the one side plate being,
however, still in a second position, namely
down-hinged.

The starting point is a web of material which may consist
preferably of a man-made fiber textile material, but may
also consist of some other material e.g. plastics film. For
fabricating an air bag hollow body blanks are produced from
one or two webs of material differing in width, némely for
a relatively long main part and two side parts for each
hollow body. Blanking is done in the known way by stamping,
by laser cutting or by ultrasonic cutting. On all or some
of the blanks reinforcements, catch tapes and the like may
be applied in the known way.

In the following example embodiments blanks particularly of
a textile material are referred to which are stitched to
each other to form an air bag hollow body which is not
meant to exclude that blanks of some other material may
also be connected to each other in some other way, e.g. by
bonding or fusing, and that the hollow bodies serve other
purposes, e.g. as seat or cushion coverings.

Fig. 1 shows in plan view a main part blank 10. Its upper
and its lower end have in this case the same width whilst
its middle part is widened with respect to the latter, but



mount i ng device 8 as to whether the seams have been produced satisfactorily
om all sides. For this purpose air in blown into the interior of the holl ow
body by a conpressed air conduit (notgshown) and a test is nade as to how
qui ckly the pressure drops. The conpressed air conduit may lead e.g. to an
orifice illustrated in Fig. 2 and 4 which serves for application of a gas

generator. PryRichoms}y hafenanyt othdr! des ikedaghdped Mhed upPEY SEREGIR I
supply that the sean1gl|oma ces f4, 3? (F|%. é) regi ster oné on . the other.
CLAI VS lower end of the blank 10 seXves at 12 to connect a gas

generator. A ring-shaped main part materializes.

Fig. 2 shows a typical shape of the main part blank 10
after it has become self-enclosed by curving. Fig. 3 shows
the same main part blank 10 in a plan view (corresponding
to Fig. 2 as seen from above). Fig. 4 shows the main part
blank in perspective. The Figs. 2 and 4 show further the
front side part blank 14.

Figs. 5 and 6 show, greatly schematicized, an apparatus for
holding and stitching the three blanks. A mounting device 8
has a main part 16 and two side plates 18, 19. The main
part 16 is a cylinder, but not a circular cylinder, i.e.
its internal surface being made up of a whole series of
straight lines, such as 21 and 22 in Fig. 5, each in
parallel to the other. In turn, the main part 16 includes,
distributed about its interior surfaces, suction prifices
24 of which only a few are illustrated in this case. In
this case passages (not shown) lead from the suction
orifices 24 to a suction conduit 26, the two side plates
also having suction orifices 24 and a suction conduit 26 in
each case.

At the inner rim of the main part and at the outer rim of
the two side plates register means in the form of marks 28
or holes or sections are provided which in Fig. 6 is
depicted only for the main part, but is intended to apply
just the same for the two side plates in Fig. 5. These
register means serve for orientation when locating the main
part blank on the inner wall 20 of the main part 16 and the
two side parts on the inner walls of the two side plates
18, 19, i.e. on the walls facing the main part.
Registration may be implemented by machine or manually by
an operator. .-For this purpose the side plates 18, 19 are
initially distanced relatively far away from the main part



‘1.  An apparatus for fabricating a holl ow body of blanks, obtained from at

| east one web of material, particularly of a textile material,
characteri-zed-i.n that a) t he apparqéus has a main part (16) in the form
of a ring-like, self-contained plate, and two side plates (18, 19) the
contours of which match those of the naln part and c) in that t he inner
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the blanks can still be shifted manually whilst having a
certain tack. As sggna%svgﬁgeﬁeglstratlon marks 28 or the
like of the main part and side plates agree with
corresponding registration marks or the like printed on the
blanks the suction devices are. switched to the full

strength provided so that the blanks are fixed in position.

The procedure may also be the same in the case of
electrostatic suction action, namely low power electrically
during registration and full power on completion of
registration.

The two side plates 18, 19 are then run over appendices 23
to the main part, i.e. sufficiently far so that their outer
edges 30 (Fig. 7) locate just inside the inner outer edges
32 of the main part 16. The spacing remaining on all sides
between the outer edges 30 and 32 amounts to slightly more
than twice the thickness of the blanks 10 and 14. Fig. 7
shows at the top left in detail that the outer edge of the
left-hand side part blank 14 has located itself into the
outer edge of main part blank 10 protruding to the left.

' The freedom of movement between sewing machine and material
hold is dictated by the type of stitching and the sewing
machine.

The two protruding seam allowances 34, 35 are then
automatically stitched to each other. This 1is done
according to one of three different variants.

According to the first variant a relatively small automatic
stitcher, known as such, is guided e.g. in a dovetail-
shaped groove 37. This groove is provided close to the rim
of the side plate 18 and is self-contained, i.e. it running
around the complete side plate 18, as well as the side



cand the side plates:and in that b) said suction orifices are connected to
a suction device. 3. The apparatus as set forth in claim1, characterized
in that the-i-nner.walls of said main part and of said side plates are

el ectrostatically chargeable for attFZEting and firmy hol ding the bl anks.
4. The apparatus as set forth in any of the preceding clains, characterized
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the side plates equally spaced away from their rim. Instead of

this, gquides 42 in the form a groove or rail may be
arranged on both rims of the main part.

The side plates 18, 19 may be actuated manually and/or by
an automatic moving apparatus in the one or in both
directions with respect to the main part 16. An automatic
moving apparatus may be combined with the two automatic
stitchers. As soon as the side plates equipped with the
suction~-located blanks have been run to the rim of the main
part 16, both stitchers are automatically set in operation,
they running around the side plates or the main part in a
groove or rail. Once they have attained their end, a change
is automatically made so that the stitchers come to a
standstill, after which the suction devices at the main
part 16 and at the side plates 18 and 19 are switched off
prior to the side plates being retracted from ihe main
part. The air bag hollow body produced by the stitching is
then located, collapsed, in the main part and can be
extracted manually.

According to a second variant, instead of the running-
around stitchers a sewing machine is provided, the
stitching position of which is fixed in location and with
respect to which the main part and side plates are moved,
again also in combination with the movement device for
advancing and retracting the side plates with respect to
the main part.

The third variant differs from the second by the stitching
location of the sewing machine being horizontally movable
so that the stitching point is able to follow the uneven
side rims of the main part when the latter turns.



‘5. The apparatus as‘set forth in claim1l, characterized in that at the
outer sides and in the vicinity of the periphery of-said side plates (18,
19) and/or. gt the outer side and in tge vicinity of"the rinms of said main
part (16) one running-around gui de i s”provided for each automatic stitcher.
6. The apparatus as set forth in claim5, characterized in that said guide
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upper si de. allowances 34 and 35 in the stitchers or sewing machine
they may be provided with inserters 44. Fig. 8 shows the
inserters 44 as seen from the left in Fig. 7 in a plane at
right angles to that of Fig. 7. The inserters move in the
direction of arrow 46 with respect to the seam allowances
34, 35.

‘The blanks for the main and side parts may be handled in
the known way. Thus, flame retardancy reinforcements may be
stitched in place where later the gas generator is intended
to be located. Additive parts such as catch tapes may be
stitched in place.

An air bag hollow body may be further processed by known
ways and means. It may be turned inside out so that the
seam allowances are then located on the inside. Parts for
holding the gas generator may be applied. The hollow body
is checked by known ways and means before it is finally
connected to the gas generator and packaged together
therwith.

Figs. 9 and 10 show the guidance of an automatic stitcher
48 and of two stitchers 48, 49 respectively with the aid on
one or two robotic devices: in both cases the main part 16
of the mounting device 8 is attached fixed in location on
supports 50. In each case the main part has a suction
conduit (not shown). The front side plate 19 and the rear
side plate (in this case hardly discernible) are each
connected to a suction conduit 26. With the aid of the
suction conduits the side plates are openable outwardly and
swivable downwardly, each of their lower ends being
connected for this purpose to a horizontal rotatably
mounted shaft 52.

In the course. of each of the suction conduits 26 a tube 54
swivable about a perpendicular axis is provided. This tube



‘8. The apparatus as set forth in any of the clains 1 to 3, characterized
i n that a) a resting sewing machine is provided whi ch is, when necessary,
hori zont al-l.y..shi.ftable or in several %é said main part and at | east
one of said side plates are arranged vable in cooimon with respect to said
sewi ng nmachi ne and c) said main part and side plates are novable in

common by a f th e tg t in ge! in
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As shown in Fig. 9, during stitching the automatic stitcher
48 is guided by a robotic device 58 along and around the
rim of the main part 16 and of the side plate 19. As
illustrated in this case the stitching action starts at the
bottom, the stitcher 48 having been located within the
bulge, i.e. to the right of the tube 54. Whilst the
stitcher runs around counter-clockwise the tube 54 is
swivelled thru approx. 180° so that the stitcher at the end
of running around enters into the bulge of the tube 54 from
the left, it thus then having executed a full run around.
Subsequently, the stitcher is brought by the robotic device
58 to the other (rear) side of the mounting device where it
is run around in the same way. Instead of this, two robotic
devices 58 may be provided, both working at the same time,
the one at the front, the other at the rear sidg of the
mounting device. '

Fig. 10 shows the arrangement of two stitchers 48, 49 in a
portal robotic device. On the perpendicular supports 62
horizontal rails 64 are arranged for perpendicular
movement, on which the robotic device parts 66 are applied
horizontally shiftable. These are inherently swivable and
each carries one of the stitchers 48, 49. The running
around and stitching procedure corresponds to that
described on the basis of Fig. 9. Fig. 10 shows at the
front a side plate 19 which can be hinged down on a base
support 68. In this illustration a side part blank 14 is
just being located. The mounting device 8 may also be
arranged higher than shown in Fig. 10 so that the hinged-
down side plates.can be handled seated or standing.

Instead of in. a portal arrangement as shown in Fig. 10 the
two stitchers 48, 49 may be run around by robotic parts



‘si des of said si‘de plates (18, 19), marks (28), holes, sections or patterns
are provided on the rins of the main part, the side plates and the bl anks
(10, 14) serving registration adjustnent. 10. The apparatus as set forth in
any of the clains 1 to 3, characterized in that said autom c novenent
devi ce(s), said automatic stitcher or sew ng nachine and sai d suction
devi ces or S8 T Qs iy C r ERCFS each
ot her for thgyjhecess%@(ﬁislg&be%%t %tI%tnﬁEa tl1';" c?i g’ﬁg‘?%ggl' bat %1k

in location, the mounting device 8 then being accommodated

in the middle of the circular rails.

The finished hollow body may be tested prior to opening the
mounting device 8 as to whether the seams have been
produced satisfactorily on all sides. For this purpose air
in blown into the interior of .the hollow body by a
compressed air conduit (not shown) and a test is made as to
how quickly the pressure drops. The compressed air conduit
may lead e.g. to an orifice illustrated in Fig. 2 and 4
which serves for application of a gas generator. Prior to
stitching it can then be assured by a compressed air supply
that the seam allowances 34, 35 (Fig. 7) register one on
the other.



-11. The apparatus as set forth in any of the clains 1 to 3, characterized
in that a single automatic stitcher (48) is attached to a robotic device
arm nounted .fixed in |ocation such ant_for fabricating at | east one seam
in each case, -it is guidable around the one and then the other of the two
siide plate rinms (Fig. 9). 12. The apparatus as set forth in any of the
clains 1 to 3, characterized in that two automatic stitchers (48 49) are
attached to robotic parts (66) guided horizontally and vertically such that
for fabricating at |east one seamin &&8HBMEase, they are gui dable around
each of the two side plate rims (Fig. 10). 13. The apparatus as set forth

in any of the clains 1 to 3, characteri,zed in that gne or two autonmatic
stitcherds) An apparatus for fabricating a hollow body of blanks,

obtained from at least one web of material, particularly

of a textile material, characterized in that

a) the apparatus has a main part (16) in the form of a
ring-like, self-contained plate,

b) and two side plates (18, 19) the contours of which
match those of the main part and

c) in that the inner walls of the main part and the side
plates are provided with means for firmly holding
blanks matching the former.

2. The apparatus as set forth in claim 1, characterized
in that
a) suction orifices (24) for the blanks are
distributed over the inner walls of the main part
and the side plates and in that _
b) said suction orifices are connected to a suction
device.

3. The apparatus as set forth in claim 1, characterized
in that the inner walls of said main part and of said side
plates are electrostatically chargeable for attracting
and firmly holding the blanks.

4. The apparatus as set forth in any of the preceding claims,
characterized in that a movement device is provided
which is actuatable by hand or automatically and which
serves to guide each of said side plates (18, 19) from.
without into a position in which their outer edge (30) lies
within the inner edge (32) of a side rim of said main part
and back again outwardly.

5. The apparatus. as set forth in claim 1, characterized

s



‘is/are attached to one robotic device (each) and that the latter is

gui dabl e reciprocatingly in a circle within a circular ring-shaped guide
fixed in.location like a gyro- wheel 4. The apparatus as set forth in any
of the claims 11 to 13, characterlzed n that a) said main part (16) of
said nounting device (8) is attached fixed in |ocation and provided with a

suction condu e ct o] c e
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one runnlng-around guide is provided for each automatic
stitcher.

6. The apparatus as set forth in claim 5, characterized
in that said guide is a groove (37) flared in depth.

7. The apparatus as set forth in claim 5, characterized
in that that said gqguide is a rail (40) flared towards its
upper side.

8. The apparatus as set forth in any of the claims 1 to 3,
characterized in that

a) a resting sewing machine is provided which is, when
necessary, horizontally shiftable or in several axes,

b) said main part and at least one of said side plates
are arranged movable in common with respect to said
sewing machine and ‘

c) said main part and side plates are movable in common
by a further movement device with respect to the
stitching point in the direction of the seam to be
produced.

9. The apparatus as set forth in any of the claims 1 to 3,
characterized in that for precise registration of the
blanks on the inner side of the main part and on the inner
sides of said side plates (18, 19), marks (28), holes,
sections or patterns are provided on the rims of the main
part, the side plates and the blanks (10, 14) serving
registration adjustment.

10. The apparatus as set forth in any of the claims 1 to 3,
characterized in that said automic movement device(s),
said automatic stitcher or sewing machine and said suction
devices or devices for electrostatic attraction are coupled
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‘side plate (19) :includes a bulge creating roomfor said suction device (48,
49) and d)
that sai.d bul-ge enabl es said stitchegFLo run around along the full side

plate rim (Fig. 10) 15. A nethod f

said bulge is attached sw veable thru approx. 180[err]

fabricating a hollow body in an

dpparatus as set forth in any of the clains 1 to 14, from bl anks (10, 1

bt ai ned f f [ t] I f il e i al .
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(20)

11.

12.

13.

14.

functions.

The apparatus as set forth in any of the claims 1 to 3,
characterized in that a single automatic stitcher (48) is
attached to a robotic device arm mounted fixed in location
such that for fabricating at least one seam in each case,
it is guidable around the one and then the other of the two
side plate rims (Fig. 9).

The apparatus as set forth in any of the claims 1 to 3,
characterized in that two automatic stitchers (48, 49)
are attached to robotic parts (66) guided horizontally and
vertically such that for fabricating at least one seam in
each case, they are guidable around each of the two side
plate rims (Fig. 10).

The apparatus as set forth in any of the claims 1 to 3,
characterized in that one or two automatic stitcher(s)
is/are attached to one robotic device (each) and fhat the
latter is guidable reciprocatingly in a circle within a
circular ring-shaped guide fixed in location like a gyro-
wheel.

The apparatus as set forth in any of the claims 11 to 13,

characterized in that -

a) said main part (16) of said mounting device (8) is
attached fixed in location and provided with a suction
conduit,

b) one suction conduit (26) each leading outwards from
each of said side plates (19) also serving for
swivelling said side plates in and out,

c) in the course of said suction conduit (26) a tube (54)
is provided which in the vicinity of the rim of said
side plate (19) includes a bulge creating room for
said suction device (48, 49) and '

d) said bulge is attached swiveable thru approx. 180°

-

such

4)

L



-of said main part (10) but wider than said inner wall (20) by seam
al-l onances(34), is placed on said inner wall and firmy held in place there
by suction or-.electrostatically, b) wo side part’ bl anks (14) matching

said inner <wal | s of said main part (ﬂ ¥ 19) but larger than the latter by
orie seam al | owance (35) each on all sides, is placed on said inner walls

and firmy held in h ti e r asd.aii cally, each
of said side plat e%&éf@%ﬁ’éf@galeisé)é&ﬁ' %deﬁgb?ésaégzﬁn 0 lésaée{{le r%%/r{u?art SO
that said seam al |aweund §13Ng dthesfiudlbsade platefiimdy held in place at
said side plagfiégfaoﬁurroundingly | ocates at the inner side of said seam
al l owance (34) of said blank (10) firmy -

15, A method for fabricating a hollow body in an apparatus

as set forth in any of the claims 1 to 14, from blanks (10,

14) obtained from a web of material, particularly of

textile material, characterized in that

a) a main part blank (10) matching said inner wall (20)
of said main part (10) but wider than said inner wall
(20) by seam allowances(34), is placed on said inner
wall and firmly held in place there by suction or
electrostatically, "

b) two side part blanks (14) matching said inner walls
of said main part (18, 19) but larger than the latter
by one seam allowance (35) each on all sides, is
placed on said inner walls and firmly held in place
there by suction or electrostatically,

c) each of said side plates (18, 19) is guided up to a
rim of said main part so that said seam allowahce (34)
of said blank (14) firmly held in place at said side
plate (18) surroundingly locates at the inner side of
said seam allowance (34) of said blank (10) firmly
held at said main part,

d) at least one of said automatic stitchers (48, 49) or
said sewing machine stitches said seam allowance (34)
of said main part blank (10) to said seam allowance
(35) of said side part blanks (14) and

e) following power OFF of said suction devices or of the
power supply for the electrostatic charges at least
one of said side plates (18, 19) is retracted from
said main part (16) and the hollow body extracted.

16. The method as set forth in claim 15, characterized
in that said blanks (10, 14) are placed on said main part
(16) and said.side plates (18, 19) taking into account said

AT



“held at said main part, d) at | east one of said automatic stitchers (48,
49) or said sewing machi ne stitches said seam al |l owance (34) of said main
part blank (120) to said seam all owan¢e_(35) of said side part blanks (14)
and e) ~-follow ng power OFF of said Suction devices or of the power supply
ffor the electrostatic charges at |east one of said side plates (18, 19) is

retracted from,5al d (38 pg{dllésl%xangehhz&,om' | 0w rRadyg ex;:g@g{sgﬁigégfnme

net hod as set forth'in claima1b, characterized in that° sali , 14)
are placed oRIIHSHEMRBREN part (16) and said.side plates (18, 19) taking into
account said

17. The method as set forth in claim 15, characterized

in that after stitching of said hollow body, compressed air
is blown into the latter within the mounting device (8)
when still closed to test whether the seams are
sufficiently tight.
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© mar I(S .(28), hol es of sections servi ng registration adjustnent. 17. The.
nmet hod as set forth in claim15, characterized in that after stitching of
sai d holl ow body, conpressed air is blown into the latter within the
mounting device (8) when still closed to test whether the seans are
sufficiently ti ghtMETHOD AND DEVICE FOR PRODUCING A HOLLOW BODY,
IN PARTICULAR A TEXTILE HOLLOW BODY
The present invention relates to an apparatus for fabricating a hollow body from blanks,
obtained from at least one web of material, particularly of a textile material, as well as to a
method of fabricating the hollow body by making use of the apparatus. Hollow bodies of
this kind are réquired for the fabrication of air bags, but also for seat or cushion covers.
Instead of textile material plastics films may also be employed.
The US-A-4,989,525 of Portilla discloses an apparatus for automatically stitching of three
blanks, namely two lateral blanks 12 and 14, and one running-around blank 16. There are
two stitching machines and holding plates 54 which are fixed in position, which are capable
to be rotated around axes, so that the edges of two blanks each may be guided along the
accompanying stitching machine. | |
Fabricating air bag hollow bodies by stitching together blanks from one or more webs of
material is known. Stitching together the blanks is problematic. The shape of the blanks
depends on the desired shape of the air bag hollow body. In most cases blank contours
materialize which cannot be simply stitched to each, it instead very often being necessary
for the stitcher to register the blanks together piece by piece during the stitching procedure,
the outer shapes of which are a mismatch, i.e. cannot be simply placed one on the other in a
single plane, as a result of which a seam materializes as a kind of three-dimensional config-
uration. On the one hand this work is very time-consuming and, on the other, it results ina
relatively large amount of waste since it is not always the case that the marks on the edges
of the blanks actually belonging together are also in reality stitched together. Displacements
occur and the fabricated air bag hollow body needs to be eliminated as scrap. The case is
similar as regards seat covers having complicated shapes.
Due to the present invention an apparatus is defined which automates bringing the blanks
together. This is done by making use of a main part of the apparatus in the form of ring-
like, self-contained plate, two side plates; matchihg the sides of the main part, as well as one
or two stitchers. For firmly holding the blanks at the inner walls of the main part and of the

side plates suction orifices may serve which are in connection with a suction device. Instead

of this the blanks may also be sucked into place electrostatically.
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METHOD AND DEVICE FOR PRODUCING A HOLLOW BODY,
IN PARTICULAR A TEXTILE HOLLOW BODY

The present invention relates to an apparatus for fabricating a hollow body from blanks,
obtained from at least one web of material, particularly of a textile material, as well as to a
method of fabricating the hollow body by making use of the apparatus. Hollow bodies of
this kind are required for the fabrication of air bags, but also for seat or cushion covers.
Instead of textile material plastics films may also be employed.

The US-A-4,989,525 of Portilla discloses an apparatus for automatically stitching of three
blanks, namely two lateral blanks 12 and 14, and one running-around blank 16. There are
two stitching machines and holding plates 54 which are fixed in position, which are capable
to be rotated around axes, so that the edges of two blanks each may be guided along the
accompanying stitching machine.

Fabricating air bag hollow bodies by stitching together blanks from one or more webs of
materiai is known. Stitching together the blanks is problematic. The shape of the blanks
depends on the desired shape of the air bag hollow body. In most cases blank contours
materialize which cannot be simply stitched to each, it instead very often being necessary
for the stitcher to register the blanks together piece by piece during the stitching procedure,
the outer shapes of which are a mismatch, i.e. cannot be simply placed one on the other in a
single plane, as a result of which a seam materializes as a kind of three-dimensional
cénﬁguration. On the one hand this work is very time-consuming and, on the other, it
results in a relatively large amount of waste since it is not always the case that the marks on
the edges of the blanks actually belonging together are also in reality stitched
together. Displacements occur and the fabricated air bag hollow body needs to be
eliminated as scrap. The case is similar as regards seat covers having complicated
shapes. |

Due to the present invention an apparatus is defined which automates
bringing the blanks together. This is done by making use of a main part
of the apparatus in the form of ring-like, self-contained plate, two side
plates matching the sides of the main part, as well as one or two
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